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Abstract

Antitrust authorities are concerned with the dominant market position of Tech Giants such
as Google, Meta, or Amazon. These digital conglomerates are characterized by platform-based
business models and multimarket contact (MMC). In traditional one-sided markets, theory and
empirical evidence show that MMC tends to relax competition. In this paper, we revisit this
result in the context of platform competition with competitive bottleneck and cross-market ex-
ternalities, and provide new insights into the impact of MMC on platform competition. In this
context, when platforms charge the two groups of users (bilateral pricing), we find that MMC
always decreases the profitability of platforms regardless of the nature and magnitude of cross-
market externalities. Then we consider the case in which platforms can only charge one group
of users (unilateral pricing). When platforms charge the side on which they are not directly
competing for users (i.e. the side that is not the competitive bottleneck), MMC may relax
competition only if cross-group externalities and cross-market externalities are both sufficiently
small. From a competition policy perspective, our paper provides insights into how antitrust
authorities should review conglomerate mergers in digital markets and assesses the effects of
the diversification strategies of digital platforms in the context of cross-market externalities and
competitive bottleneck.
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1 Introduction

The market dominance of Tech Giants such as Google, Apple, Meta, Amazon and Microsoft poses
a serious challenge to antitrust authorities (Evans and Schmalensee, 2013; Peitz and Valletti, 2015;
Cremer et al., 2019; Parker et al., 2020). These Tech Giants have monopolized many digital markets,
by taking advantage of network effects and massive data collection. Their expansion relies on both
internal and external (mergers & acquisitions) growth strategies that strengthen their position in
their core markets. They have also achieved a high level of diversification, not only by entering
markets that are complementary to their core market, but also by expanding into unrelated markets
(Bourreau and De Streel, 2019). For instance, while Google’s core market was originally centered
on its search engine, it has diversified into operating systems, video/music streaming services, cloud
services, voice assistance, etc. Similarly, Amazon also offers a wide variety of products and services,
ranging from e-commerce to payment services, cloud computing, electronic devices, gaming and
video services. Although these conglomerate strategies generate synergies (through e.g., economics of
scope, network effects, data sharing), they may reinforce dominance (through e.g., self-preferencing,
tying and bundling) and create insurmountable barriers to entry. Among competitive concerns
and potential harm, these strategies can limit consumer choice and stifle innovation (Bourreau and
De Streel, 2019; Parker et al., 2021).

In this context, the purchase of WhatsApp by Facebook in 2014 for $19 billion was highly
debated. The European Commission (EC) eventually approved the deal based on the argument
that the two platforms were not operating in the same market: at that time, Facebook operated
mainly in the market for social networking services whereas WhatsApp was active in the market
of communication services.! If the purchase had been evaluated a few years later, the arguments
and the decision of the EC would probably have been different, given the increasing domination
of Facebook in the markets for social networking and for communication services. Following this

debate, the acquisition of Fitbit by Google in 2020 was much more cautiously investigated by the

I According to the EC, ”consumers would continue to have a wide choice of alternative communications apps
after the transaction [and] the merged entity would continue to face sufficient competition after the merger. (...)
Furthermore, even in the event of an integration between WhatsApp and Facebook such that Facebook’s position
in social networking services could be strengthened, the net gain in terms of new members of the social network
would be limited, since the user base of WhatsApp already overlaps to a significant extent with that of Facebook.”
European Commission Press Release no. IP/14/1088, released on 3 October 2014, available from https://ec.europa.
eu/commission/presscorner/detail/en/ip_14_1088



European antitrust authority and was eventually approved subject to conditions on data sharing
and interoperability with third-party applications.?

In recent years, the regulation of digital markets has been reviewed by competition authorities
both in the United States (Scott Morton et al., 2019) and in the European Union (Cremer et al.,
2019). Several antitrust scholars have argued that there is a need for more stringent merger controls
and for structural remedies against the dominance of large digital platforms (Shapiro, 2019; Cabral
et al., 2021; Parker et al., 2021; Spiegel, 2024). The European response came in the shape of the
Digital Markets Act (DMA) that entered into force in November 2022 in the European Union. The
DMA targets companies that provide “core platform services” and hold a strong economic position
in terms of size and number of users. These gatekeeper platforms must comply with a list of “do’s
and don’ts”. For instance, such platforms must enable third parties to interoperate with their own
services or allow their business users to access the data that they generate through the use of the
platform (Cabral et al., 2021). These ex-ante obligations apply to all the markets in which the
platform is active regardless of whether or not it actually dominates a specific market (Franck and
Peitz, 2021).

In their objection to stringent regulation, Tech Giants claim that they are struggling to attract
and retain the same groups of users (advertisers, developers, third-party sellers, end users, etc.).
Evans (2017) collected many examples of market overlaps between Google, Facebook, Apple, Mi-
crosoft, and Amazon, including cloud computing & storage, streaming services, voice & video calling,
and payment wallets. According to Evans (2017), these factual findings of extensive multimarket
contact (MMC) serve as evidence of intense competition in digital markets.?> However, a large body
of theoretical and empirical literature shows that MMC creates mutual forbearance and reduces
rivalry among firms (Edwards, 1955; Bernheim and Whinston, 1990). Yet, such findings apply to
the context of traditional (i.e., one-sided) industries while most digital services are provided by or

through two-sided platforms (Rochet and Tirole, 2003). The impacts of MMC in two-sided mar-

2 According to the EC, “the commitments will determine how Google can use the data collected for ad purposes,
how interoperability between competing wearables and Android will be safequarded and how wusers can continue to
share health and fitness data, if they choose to.” European Commission Press Release no. IP/20/2484, released on
17 December 2020, available from https://ec.europa.eu/commission/presscorner/detail/en/ip_20_2484

3For Evans (2017), none of these Tech Giants can “act as if it has a moat around it, protected by data, network
effects, or anything else. There don’t seem to be sleepy monopolies littering the digital economy. Few who participate
in this sector can sleep well at night.”



kets appear to be unexplored and the aim of our paper is to fill this gap and better understand
how platforms compete in the presence of MMC. From a competition policy perspective, this pa-
per investigates if increased multimarket contact between conglomerates such as Google, Facebook,
or Apple (through internal growth or acquisitions) may strengthen or relax competition in digital
markets.

To answer this question, we consider two symmetric markets and develop a model of platform-
based competition in the specific context of a competitive bottleneck. In each market, two platforms
need to attract two groups of users. The competitive bottleneck model supposes that one group
of users singlehomes (i.e. joins at most one platform), while the other group makes its decision to
join one platform independently from its decision to join the other platform, and so can possibly
multihome (i.e. platforms do not directly compete to attract the second group of users). This
situation is very common in many digital markets and has therefore received a lot of attention in the
two-sided market literature (Armstrong, 2006; Belleflamme and Peitz, 2019). For instance, in the
case of application stores, end users have either access to the Google Play Store or the Apple Store
(i.e. they singlehome), whereas app developers are present on both stores (i.e. they multihome).
Similarly, most consumers use only one food delivery platform whereas restaurants are available on
multiple delivery platforms. Other examples include short term rental platforms (with singlehoming
hosts facing multihoming travelers) or contactless payment systems (with consumers using only one
payment system and merchants accepting all payment systems). In our framework, a multimarket
platform refers to a firm which operates a platform in both markets. In reference to previous
examples, this is the case of Apple which operates several plaform-based services such as the App
Store and Apple pay as well as of Uber, which operates ride-hailing and food delivery platforms.
This particular situation allows those firms to interconnect and/or integrate their platforms.

The key feature of our theoretical framework is that platform integration or interconnection gen-
erates positive externalities across markets that benefit the users of those platforms. In other terms,
users may gain higher utility as they join a multimarket platform, because they can interact with
more users or have access to a wider variety of goods and services offered by third-party providers. In

digital markets, these cross-market externalities are mainly data-driven. A company that connects



two platforms can collect and share data about the users of both platforms. Through data sharing,
a multimarket platform can improve its recommendations, targeting, search or matching tools which
increases the utility of its users in all markets. The more users (and user data), the more attractive
the platform becomes in every market. As an example of this, consider the change in WhatsApp’s
terms of service and privacy policy in January 2021, a few years after being bought by Facebook.*
This change clearly helped interconnect data from the two services and amplified the magnitude of
the positive externalities that users can get from third party developers on the two platforms. In
related markets, Li and Agarwal (2017) also provide empirical evidence of these benefits by showing
that the acquisition of Instagram and its integration within the Facebook ecosystem added value
not only for consumers, but also for Facebook application developers.

Our model develops a comprehensive framework that accounts for both intra- and inter-market
externalities. In our setting, two kinds of effects arise. The first effects are caused by cross-group
externalities (intra-market network effects). In each market, the utility of platform users positively
depends on the number of users on the other side of the platform. In addition to these intra-market
network effects, the users of a multimarket platform face cross-market externalities, such that the
utility of a user in one market increases with the number of users of the platform in the second
market. These demand-side cross-market externalities interplay with the cross-group externalities,
and reinforce the attractiveness of the platform in both markets. When platforms charge the two
sides (bilateral pricing), our main finding is that platform profitability is always lower under MMC
regardless of the magnitude of the cross-market externalities. MMC actually increases competition
and improves the surplus of the two sides as well as the total surplus. However, when the side
on which platforms do not directly compete benefits more from cross-market externalities, MMC
increases the access price charged to this side.

We also consider the case where only one side pays to join the platform and the other side gets
free access (unilateral pricing). This case is of high practical relevance because it describes a very
common pricing model of two-sided platforms. We find that under certain conditions, MMC relaxes
price competition and increases platform profitability, but still improves users surplus. This occurs

when the singlehoming side has free access and when cross-group and cross-market externalities are

4See https://faq.whatsapp.com/5623935707620435/, last consulted on January 2025, 15th.



both sufficiently low.

Our results suggest that users benefit from MMC in platform-based markets with competitive
bottleneck. In this context, we also identify the conditions under which multimarket platform com-
petition is more or less intense than in the absence of multimarket contact. From a competition
policy perspective, our paper provides insight into how antitrust authorities should review con-
glomerate mergers between digital platforms with competitive bottleneck and assess their effects on
competition across markets. Specifically, when authorities examine the integration or merger of two
platforms that operate in different markets, they should consider the effect on multimarket contact
(does it create or strengthen multimarket contact between competitors?), the nature of cross-market
externalities (which side benefits more from these external effects?) and the pricing model used by
these platforms (which side must pay an access fee?). When both sides are charged, there is little
reason for competition concerns. However, when platforms only charge the side on which they have
monopoly power, antitrust authorities should assess the magnitude of cross-group and cross-market
externalities before challenging such mergers and acquisitions.

Our paper builds on the theoretical and empirical literature on platform competition and mergers.
A large body of papers analyzes the pricing behavior under platform competition (Armstrong, 2006;
Rochet and Tirole, 2006; Caillaud and Jullien, 2003; Belleflamme and Peitz, 2019; Cabral et al.,
2019; Jullien et al., 2021; Etro, 2023; Xie et al., 2021; Amelio et al., 2020; Choi and Jeon, 2021; Atad
and Yehezkel, 2024). For instance, Cabral et al. (2019) study how multihoming on one side of the
platform can affect pricing and whether it benefits or harms each side of the platform. Xie et al.
(2021) consider platform competition when users can benefit both from intra-group and cross-group
externalities and compare several configurations (singlehoming, partial multihoming). Other papers
focus on the effect of mergers between two-sided platforms (Correia-da Silva et al., 2019; Evans and
Noel, 2008; Katz, 2021). Compared to traditional markets, horizontal mergers in two-sided markets
may exhibit less anti-competitive effects, because consumers can be more price sensitive (Behringer
and Filistrucchi, 2015). In that respect, some empirical studies have measured the effects of mergers
in two-sided markets. For instance, Filistrucchi et al. (2012) study the effect of the merger of

newspapers on their advertising revenues and the prices paid by readers. More recent papers have



focused their attention on conglomerate mergers and their effect on innovation and barriers to entry
(Gautier and Lamesch, 2021; Motta and Peitz, 2021). To the extent of our knowledge, there is no
theoretical paper which considers platform competition in multiple markets with the presence of
cross-market externalities.

The remainder of the paper is organized as follows. Section 2 presents the baseline model.
Section 3 presents the equilibrium outcomes and analyzes the effect of MMC on platform competition
with bilateral pricing. Section 4 extends the model to the case with unilateral pricing. Section 5

discusses policy implications and concludes.

2 The baseline model of platform competition

2.1 Platform competition without multimarket contact

We consider two markets ¢ (i = {1,2}), with two platforms competing in each market. In the
absence of multimarket contact, markets 1 and 2 are independent. Each platform brings together
two sides (or groups) of users that benefit from cross-group externalities.® For convenience, we label
the two groups as buyers (b) and sellers (s). We denote Ji the platform J (J = {A, B}) in market 4
(1 = {1,2}) and we note np j; and ng j; the number of active buyers and active sellers on this
platform. In this paper, we focus on a competitive bottleneck model of platform competition that is
a very common configuration in digital markets (Armstrong, 2006; Belleflamme and Peitz, 2019). In
this setting, one group of users singlehomes (here the buyers) and the other group multihomes (here
the sellers). An example of this is the competition between app store platforms where app developers
are present on multiple platforms (e.g. Google Play Store and Apple App Store) while buyers tend
to singlehome when purchasing their devices (e.g. smartphones, tablets, etc.). Our model also
applies to e-payment systems or to food delivery platforms with merchants/restaurants on one side
and consumers on the other side.® There are several reasons for a group of users (in this case, the
buyers) to singlehome. First, it can be costly to access and manage distinct accounts in multiple

platforms. Moreover, platforms often implement loyalty or exclusivity programs to strengthen the

5Contrary to Xie et al. (2020), our model does not account for intra-group externalities. Intra-group or within-
group externalities would refer to externalities derived from the same side in the same market.

60ur model does not account for configurations in which both groups of users engage in multi-homing, as in social
media platforms (with advertisers and end-users). However, our framework is quite general to encompass various
types of digital platforms, particularly most transactional platforms.



incentives for singlehoming. It can also be time-consuming to learn how each platform works and to
configure settings. Once buyers become accustomed to one platform, they have limited incentives
to maintain a presence on a second platform. This is particularly true if sellers multihome. In this
case, buyers can access the same sellers, regardless of the platform they choose to join.

Buyers’ choice: our model assumes that on the buyer side, platforms are horizontally differenti-
ated and located at the extreme points of a unit interval. Buyers are uniformly distributed on this
unit interval and have a unit mass in each market. Buyers join at most one platform (singlehoming)
and pay a price py, j; to access platform J in market . They also incur an opportunity cost of joining
this platform that linearly increases in distance at the rate ¢, > 0. We assume that each platform
provides the same intrinsic benefit v to buyers and that the markets 1 and 2 are fully-covered. Let
as (as > 0) denote the cross-group externality parameter that represents the value for a buyer when
an additional seller is connected to the same platform. For instance, in the case of a food delivery
platform, buyers’ utility increases with the number of restaurants on the other side, as it offers a
greater variety of meal options. Formally, the utility that a buyer located at x (x € [0, 1]) derives

from platforms Ai and Bi in market ¢ (i = {1,2}) is given by

Uai(x) = v+ s, ai — T — Db, A (1)
Upi(z) = v+ asns,gi —to(l — ) — po.Bi

The type-z buyer chooses platform Ai if Ua;(x)>Up;i(z) and platform Bi if Up;(x) > Uai(x).

Sellers’ choice: as buyers singlehome, sellers can only reach the buyers that are present on one
platform by having direct access to that platform. Thus, there is no direct competition between
platforms to attract sellers since the latter make their decision to join one platform independently
of the decision to join the other platform. Our specification of sellers’ decisions to join a platform
follows that of Economides and Tag (2012) or Rasch and Wenzel (2013). Specifically, sellers are
heterogeneous with respect to the fixed cost of setting up their business on a platform (e.g. costs to
adapt their services to the platform requirements or to advertise their products). We assume that
sellers are uniformly distributed on a unit interval and have a unit mass in each market. Formally,
a type-y seller (with y € [0,1]) incurs a cost tsy to be present on a platform. Moreover, sellers pay
access price ps ; to join platform Ji. Let oy (o > 0) denote the cross-group externality parameter

that represents the value for a seller to have an additional buyer connected to the same platform.



For instance, on a food delivery platform, having an additional customer can lead to an increase in
the expected online orders and sales for restaurants. Thus apnyp,s; depicts the expected gain for a

seller to join platform J in market ¢. The profit of a y-type seller on platform Ji is

77i(Y) = e, gi — tsY — Ps,Ji (2)

Each seller such that 7;(y) > 0 joins platform Ji. The number of active sellers on Ji is given
by the location of the marginal seller who is indifferent between joining the platform and staying

out of it.

2.2 Platform competition with multimarket contact

In the previous setting, the two markets are independent and each platform is operated by a single-
market firm. Now, we suppose that the platforms Al and A2 are interconnected and operated by
firm A . Similarly, platforms B1 and B2 are interconnected and operated by firm B. Thus, firms
A and B have multimarket contact through their platforms which compete in both markets. This

setting is illustrated in the right panel of Figure 1.

no-MMC MMC

Al A2

V4

=

< JayueN®
<oyt

““arket]

B2

Qarker
=
WY

Figure 1: Comparison of market structures with and without MMC.

In addition to cross-group externalities within each market, a multimarket platform allows for
cross-market externalities that benefit users. There are potentially two sources of cross-market
externalities. First, sellers in a given market (say market 1) who join a multimarket platform
may benefit from being directly or indirectly connected to the buyers enrolled by the platform in
market 2. Indeed, the multimarket platform can collect data about buyers in market 2 that can be
shared with sellers in market 1. These sellers can use these data to reach new consumers or better
serve their current ones. For instance, consider a multimarket platform like Uber that operates two

platforms, one for food delivery and the other for ride-hailing services. The ride-hailing platform



typically collects data about the trip habits and locations of its customers. Once collected, these data
provide relevant information for sellers (i.e. affiliated restaurants) on the food delivery platform.
The latter may better estimate the potential demand in each city area and choose the best location
to open a new branch. By accessing more relevant and fine-grained data, restaurants can also better
advertise their menus and improve consumer targeting. Therefore, restaurants benefit from joining
a food delivery platform with a large consumer base on the other side (cross-group externalities)
and across its other platforms (cross-market externalities). Formally, when a seller joins a platform
in a given market, its profit increases with both the number of buyers on the other side and the
number of buyers on the second platform operated by the same firm. These buyer-driven cross-
market externalities benefit sellers and are measured by the parameter 7, (7, > 0) multiplied by the
number of buyers in the second market.

Symmetrically, buyers who join a multimarket platform in a given market may benefit from being
directly or indirectly connected to the sellers that are present on the platform of the second market.
These benefits are typically derived from the increased interoperability between the services or
products offered by sellers in both markets, through better APIs and platform integration.” Consider
for instance the case of Google which operates Google Play Store (application store) and Google
Home services (smart home and connected devices). Many third-party applications are available on
both platforms. End users may join the Google ecosystem because they appreciate synchronizing
their data and activities related to these third-party applications. These seller-driven cross-market
externalities are measured by the parameter v, (s > 0) multiplied by the number of sellers in the
other market.

With cross-market externalities, the utility that a xz-type buyer derives from platforms A: and
Bi in market ¢ (i = {1,2} and ¢’ # i) is given by

UAZ(I) = U+ QgNg Aj + VsNs, At — tyr — Db, Ai (3)
Upi(z) = v+ asng i + Ysns,pir — to(1 — &) — po.Bi

and the profit of a y-type seller on platform Ji (J = {A, B}, i = {1,2} and i’ # i) is given by

77i(Y) = N, gi + W, g0 — tsly — Ds,Ji (4)

We restrict our attention to the equilibrium outcomes for which the two rival platforms in each

7APIs (Application Programming Interface) allow secured information transfer from one service to another.
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market are active. Formally, these equilibria must meet the following conditions: (%) the buyer side
is fully-covered in both markets (ny 4, +np g; = 1); (¢4) the number of active sellers on each platform
is strictly positive (ns, g; > 0); and (743) platforms earn positive profits (IL;; > 0). In the no MMC

case, these conditions are met if Assumption 1 holds.

Assumption 1 In a platform competition setting without MMC, parameters must satisfy

8tpts > ai + 6apas + 2.

Assumption 1 implies that transportation cost parameters ¢, and ¢ have to be sufficiently large with
respect to cross-group externality parameters oy, and .8 Similarly, Assumption 2 guarantees the

existence of equilibria with MMC that meet the three conditions above.

Assumption 2 In a platform competition setting with MMC, parameters must satisfy

8tpts > a? + a2 + 92 + 72 + 67s + 205 (37 +7s) + 2ap (3as + W + 37s)-

Under multimarket contact, Assumption 2 states that both platforms are active and the market
is fully covered on the buyer side if transportation cost parameters ¢, and ¢, are sufficiently large with
respect to the cross-group and cross-market externality parameters. Let us note that Assumption 1
can be derived from Assumption 2 by setting 7, = 0 and v = 0 and that Assumption 2 introduces
stricter conditions on parameters than Assumption 2. Therefore, we will compare the equilibrium

outcomes with and without MMC when Assumption 2 holds.

2.3 Timing of the game

The model is a two-stage game. In stage 1, platforms simultaneously choose the access prices they
charge buyers and sellers. Without loss of generality, we assume that the platforms do not bear
variable cost nor fixed cost. In stage 2, buyers and sellers decide which platforms to join and the
platforms earn their equilibrium profits.

In stage 1, firm Ji that operates a single platform on the market ¢ chooses the prices ps j;
and p, y; to maximize its profit Il ;; = ny sipp,si + N6, 7iPs,7:- In the case of a multimarket firm J
(J = {4, B}), it will maximize its profit on both markets I1; = II;; + I ;2 with respect to prices

Db,J1s Ds,J1, Pb,g2 and ps yo.

8 A similar condition is found in Armstrong (2006) and Belleflamme and Peitz (2019).
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As it is usual in most of the literature on two-sided platforms, we assume that all agents have
full information about all prices so that they can have perfect expectation about the effect of price
changes on demands (i.e., number of buyers and sellers) on each platform (fulfilled expectations
equilibrium). The computation of equilibrium outcomes with and without MMC is detailed in

Appendix A.1.

3 The impact of MMC on platform competition with bilat-
eral pricing

This section examines the impact of cross-market externalities when platforms charge both buyers
and sellers (bilateral pricing). Lemmas 1 and 2 depict the equilibrium outcomes (prices, number of

sellers and buyers, and profits).”

Lemma 1 (Equilibrium prices and number of users with bilateral pricing) Under platform

competition with MMC, the price charged to sellers is p; = %(ab —as+ 7 —7s) and the price

4tpts—(ap+p) (p+3as +75+37s)
4t

charged to buyers is p; = . Fach platform attracts nj = % buyers and

n; = W sellers. (proof: see Appendiz A.1).

Lemma 2 (Equilibrium profit with bilateral pricing)
Under platform competition with MMC, the equilibrium platform profit (per market)'° is
1" = 5 (8tots — [af + a2 + 77 + 92 4 6775 + 205 (37 +75) + 200 (Bas + 3 + 375)])

(proof: see Appendiz A.1).

Based on Lemmas 1 and 2, Table 1 summarizes the equilibrium outcomes (prices, number of
sellers and buyers, platforms’ profits, and surplus) in three cases: i) with both cross-group and
cross-market externalities (Column 1); ii) with only cross-group externalities (7, = 0 and 75 = 0,

Column 2); iii) with only cross-market externalities (as; = 0 and a; = 0, Column 3).

9Since platforms are symmetric in both markets, buyers (resp. sellers) are charged the same access price p; ;, = p;

(resp. p¥ ;, = p%) in equilibrium. Hence, equilibrium profit and surplus are also similar with respect to platforms and
markets. To ease notations, we further omit the ¢ and J subscripts in lemmas and propositions.
10The total profit of a multimarket platform is thus twice the profit it earns on each market, i.e., 2 x IT*.

12
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Comparison of these three settings highlights that cross-market externalities amplify cross-group
externalities on both sides of the platforms. They work in the same direction whether we consider
the seller-driven externalities (s and ~,) or the buyer-driven externalities (o and 7).

Let us first examine the effect of cross-group externalities (s and «y,) on price competition on the
buyer side. As already shown in the two-sided literature with horizontally-differentiated platforms,
we find that those externalities intensify price competition on the buyer side. This is because an
increase in o makes sellers more sensitive to the number of buyers. By lowering the access price
for buyers, each platform seeks to increase its market share given that the total number of buyers
is fixed. By attracting more buyers, platforms expect to have more sellers on the other side and
thus gain more revenues. Similarly, an increase in a, implies that buyers value more the presence
of sellers on the other side. All things equal, an indirect way to attract more sellers and make the
platform much more attractive on the buyer side is to lower the access price paid by buyers. The fact
that buyers join at most one platform make them a critical asset for the success of each platform,
driving platforms to aggressively compete to attract them.

Consider now the effects of cross-group externalities (as and «y) on the seller side. In contrast,
we find that the effects of cross-group externalities on price competition on the seller side depend
on who directly benefits from those externalities. More precisely, an increase in the cross-group
externalities that benefit buyers («) reduces the price charged to sellers, as sellers become more
valuable. Thus, platforms have more incentives to lower prices to expand the number of sellers, in
order to indirectly attract more buyers. Conversely, an increase of the cross-group externalities that
benefit sellers () rises the price charged to sellers. The intuition is that a larger «y, increases the
willingness-to-pay of sellers. Then, each platform is able to exert market power by raising its price
without the risk of losing any seller. This is due to the fact that on the seller side, sellers’ demands
for the two platforms are independent and an increase in the access price does not generate any
direct substitution effect.

Multimarket contact amplifies these intra-market network effects by adding cross-market effects.
Simple comparative statics show that the price charged to buyers decreases with seller-driven cross-

market externalities (vs). Similarly, the price charged to sellers decreases when ~, increases. Hence,
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since buyers benefit from being connected with sellers in the other market (when ~; > 0), a multi-
market firm has stronger incentives to lower prices on the seller side in both markets. As the rival
firm also has the same incentives, this leads to fiercer price competition. Consequently, multimar-
ket platforms attract more sellers, but earn lower profit per market when seller-driven cross-market
externalities increase.

Looking at buyer-driven cross-market externalities (7;), an increase in +, relaxes price competi-
tion on the seller side, whereas it intensifies price competition on the buyer side. This is typically
a seesaw effect already emphasized by Rochet and Tirole (2006). This seesaw effect states that a
factor that is conducive to higher price on one side tends to call for a lower price on the other side.
When buyer-driven cross-market externalities increase, sellers have a higher willingness-to-pay for
the access to a multimarket platform, and both firms can take advantage of this to increase the
price charged to sellers. However, the additional revenues obtained from sellers are transferred to
buyers who enjoy lower prices. Both firms end up with lower profits as buyer-driven cross-market
externalities increase.

Propositions 1 — 3 are based on the comparison of the outcomes with MMC (Column 1 of Table 1)
and without MMC (Column 2). They emphasize that when platforms charge both sides (bilateral
pricing), MMC never relaxes competition. The first proposition presents the impact of MMC on
the prices and the two other propositions focus on how multimarket contact (and cross-market
externalities) affects the number of buyers and sellers joining each platform, as well as platform

profits and users’ surpluses.

Proposition 1 With bilateral pricing, multimarket contact always decreases the access price paid

by buyers, but increases the price paid by sellers if vs < yp. (proof: see Appendiz B.1).

Proposition 2 With bilateral pricing, platforms attract more sellers, but earn lower profits under

MMC' competition. (proof: see Appendiz B.2).

Proposition 3 With bilateral pricing, buyer surplus, seller surplus and total surplus are higher

under MMC' competition (proof: see Appendix B.3).

The results on the buyer side are driven by the combined effects of the cross-group and cross-
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market externalities. To illustrate this, consider market 1. If a platform chooses to lower buyers’
access price in that market, this price cut has a positive direct effect on the number of buyers and a
positive indirect effect on the number of sellers on the other side, through cross-group externalities.
These intra-market network effects generate a positive feedback loop, where more users on one side
attract more users on the other side. Thus, each platform has strong incentives to cut its access
prices to increase its market share on buyers, making its service much more valuable for sellers
than the service provided by the rival platform. These effects explain why cross-group externalities
intensify price competition between platforms: they have been widely analyzed in the two-sided
literature since Armstrong (2006). However, our framework sheds light on a second type of effects,
namely cross-market effects. Indeed, buyers’ decision to join a multimarket platform depends on the
number of sellers on the other side of the platform in both markets. All other things being equal,
if a platform lowers the price charged to its buyers in market 1, then the number of buyers on the
platform in market 1 increases, which also increases the revenues of sellers present on this platform
in market 2. If the platform attracts more sellers in market 2, it will also attract more buyers in
market 2 and these additional buyers will in return attract more sellers in market 1, etc. Hence a
multimarket platform has more incentives to decrease its access price for buyers than a single-market
platform, as each buyer exerts a larger positive externality on sellers. This results in fiercer platform
competition and in lower access price for buyers under MMC.

The results on the seller side are more ambiguous and depend on the magnitude of buyer-driven
and seller-driven cross-market externalities. When cross-market externalities benefit more buyers
than sellers (s > ), MMC lowers the access price charged to sellers. The reason is that sellers
in one market are also highly valuable for buyers in the other market, and the best strategy for a
multimarket platform is to reduce the sellers’ price to attract more sellers. However, when v; < 73, a
multimarket platform charges a higher price to sellers. As sellers here benefit more from cross-market
externalities, platforms are able to exert higher market power.

To sum up, our results establish that price competition under MMC is always fiercer on the
buyer side regardless of the nature of cross-market externalities. The fact that buyers single-home

in both markets explains why multimarket platforms are fighting more fiercely to attract them. By
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contrast, the impact of MMC on the access prices paid by sellers depends on which side benefits more
from cross-market externalities. When cross-market externalities benefit more sellers than buyers,
multimarket platforms charge higher prices to sellers than single-market platforms.

Proposition 2 highlights an interesting paradox. In our context, even if more sellers decide to
join platforms under MMC, platforms are unable to capture the value generated by the cross-market
externalities. Eventually, the surpluses of buyers and sellers increase along with total surplus. These
propositions tend to confirm the claim of Evans (2017) that MMC between digital conglomerates
strengthens competition and benefits platform users. We find that both platforms are better off
in the no MMC case (i.e., in the absence of cross-market externalities). An interesting implication
is that multimarket platforms have a shared interest in breaking down cross-market externalities
(or at least in reducing their scope). Suppose for instance that each firm has the ability to choose
the level of cross-market externalities through contractual, technological or design decisions, such
as restricting data sharing or reducing integration and interoperability between its platform-based
services. If both firms agree to reduce cross-market externalities, then Proposition 2 suggests that
such coordination would be mutually profitable. However, this does not mean that this outcome
would be stable, as a unilateral deviation (where a firm unilaterally increases its level of cross-market
externalities) could be more profitable.!!

Public authorities may also directly or indirectly influence cross-market externalities, for instance
by enforcing stricter data regulation (e.g., increasing restrictions to Tech Giants like Google or Apple
on the collection and the crossing of users’ data across their platforms). According to our model, a
stricter data regulation that would mitigate cross-market externalities could have ambiguous effects

on platform users (i.e. protecting user privacy while softening price competition).
4 The impact of MMC with unilateral pricing

In this section, we consider the case in which platforms can charge only one side while the other
side is granted free access (unilateral pricing). Granting free access to one of the two sides is a
pricing model that is commonly observed in digital markets and that can be justified by several

factors. First, technical or regulatory constraints may sometimes prevent a platform from charging

11 This paradox and its implication are further discussed in Section 5.
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one side. Secondly, depending on the type of platform, it may be possible for users to bypass the
platform (see e.g., Gu and Zhu, 2021). For instance, in online marketplaces, buyers may directly
contact sellers after a first deal so that these agents no longer use the platform if the access is not
free. More generally, free access can be explained by platforms’ non neutral price structure and be a
profit-maximizing strategy for these platforms (Wright, 2004). Finally, as it has been emphasized by
Tirole and Bisceglia (2023), this situation is frequently observed and thus deserves special attention
to further investigate multimarket platform competition.

In this section, we focus on the case in which buyers are granted free access and only sellers can
be charged.'? The structure of the model is similar to that of the baseline model except that buyers’

access prices (pp) are removed from the utility function of buyers (with ¢ = 1,2 and i’ # ) :

Uai(z) = v+ asng ai + Yshs, a0 — by (5)
Upi(z) = v+ asng i + Ysns,pir — t(1 — )

In this case, platforms’ profits solely rely on the revenues generated from sellers. Similarly to
the baseline model, we focus on equilibrium outcomes in which the two rival platforms are active in

both markets. This is the case if Assumption 3 (resp. 4) holds in the no MMC case (resp. in the

MMC case).
Assumption 3 With unilateral pricing and without MMC, parameters must satisfy tpts > apa.

Assumption 4 With unilateral pricing and with MMC, parameters must satisfy

tpts > apas + apYs + asap + Vb Ys-

Full computation of the equilibrium outcome is detailed in Appendix A.2 and summarized by

Lemmas 3 and 4.

Lemma 3 (Equilibrium prices and number of users when buyers have free access) Under

(O‘b"l")’b)(tbts_(ab“l")’b)(as"""/s))
dtyts—3(ap+p)(as+7s) ’

platform competition with MMC, the price charged to sellers is Dy =

(ap+75) (2tpts —(ap+75) (as+7s))

Each platform attracts m; = L buyers and m: = 5t (dtE. =3 (o ) (o i)

2

sellers (proof: see

Appendiz A.2).

12The case in which sellers are granted free access and platforms only charge buyers is presented in Appendix
A.3. This case leads to propositions that are qualitatively similar to those derived from the baseline model (bilateral
pricing) and it is therefore less interesting to present this case in detail compared to the case where only sellers are
charged.
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Lemma 3 states that the access price paid by sellers decreases with respect to both a; (seller-
driven cross-group externalities) and 7, (seller-driven cross-market externalities) i.e., multimarket
platforms have more incentives to reduce the price charged to sellers when buyers derive more value
from additional sellers in both markets. Through a lower price, a multimarket platform can attract
more sellers, which increases the number of buyers on the other side of the platform in both markets.
This, in turn, reinforces the attractiveness of the platform for sellers. This creates a positive feedback
loop between the two sides of the platform and across the two markets. The larger the magnitude
of the cross-group and of the cross-market externalities, the higher the incentives to decrease sellers’
access price. Consequently, the number of sellers increases as seller-driven cross-group and cross-
market externalities (a; and ~;) increase, due to the lower price charged to sellers.

The impact of buyer-driven cross-group and cross-market externalities (cy and ~; respectively)
on sellers’ access price is less clear since these two parameters can have positive or negative effects
depending on their values (non linear effects) and also depending of the value of other parameters

as Propositions 4 and 5 will further show.

Lemma 4 (Equilibrium profits of platforms when buyers have free access) Under platform

competition with MMC, the equilibrium (per market) profit of a multimarket platform is

I = leetm) (tht;:(ilogiZY’;Ezzﬂj;zgjf:g;”ﬂ“(a‘?ﬂ*)) (proof: see Appendiz A.2).

Lemma 4 highlights that an increase in seller-driven cross market externalities (vs) is always
detrimental to platforms’ profit. Although a larger v, helps a multimarket platform to attract more
sellers, it eventually intensifies price competition and reduces the revenues earned on the seller side.
By contrast, the magnitude of buyer-driven cross-market externalities (v,) has ambiguous effects on
platform profits, which can either increase or decrease.

Based on Lemmas 3 and 4, we are now able to compare the equilibrium outcomes with MMC
and without MMC when only sellers are charged. Propositions 4 and 5 characterize the impact of

MMC on platform competition in this setting.'?

Proposition 4 When buyers have free access, the access price charged to sellers is higher under

MMC only if ag < dgl), Yo < %1) and vs < 121) (proof: see Appendix B.4).

13Due to some lengthy expressions, the presentation of the cutoff values of parameters vs, 7, and a4 that appear
in these propositions is reported to the related appendix.
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Two mechanisms are here at work. On the one hand, MMC intensifies price competition in order
to attract sellers and buyers. On the other hand, MMC generates cross-market externalities that
increase sellers’ willingness to pay to access the platform which allows platforms to increase their
prices. If the magnitude of cross-market externalities is sufficiently large (v, > ﬁél) or vs > aé”),
the price effect dominates and the sellers’ access price decreases under MMC. Conversely, a sufficient

condition for MMC to relax price competition requires cross-market externalities to exhibit moderate

values.

Proposition 5 When buyers have free access, platforms always attract more sellers with MMC.

(2) (2)

Moreover, they earn higher profits with MMC only if as < as™, 1 <7, and s < 5{9

). (proof: see

Appendiz B.5).

Proposition 5 states that multimarket contact may here benefit platforms if the cross-market
and cross-group externalities are both sufficiently low. This result can be explained by the fact
that platforms do not compete directly for the side that is charged (i.e. sellers), allowing them to
leverage their market power to capture higher profits under certain conditions. Indeed, sellers are
willing to pay more to access a multimarket platform because they benefit from positive externalities
generated by buyers present on the other side of the platform in both markets. The platform may take
advantage of this situation by charging a higher price. This is the case if cross-market externalities
(7» and ;) are both low enough. However, if either ~, or « is relatively large, it implies that sellers
place a high value on the number of buyers on the other side of the platform (in both markets). In
this case, the best strategy of a multimarket platform for enrolling additional buyers is to increase
the number of sellers, by charging a lower access price. As both multimarket platforms do the same,
competition to attract both sides of users is fiercer and increasing prices for sellers is no longer a
profitable strategy.

The conditions under which MMC increase platform profitability clearly highlight the role played
by cross-market externalities. However, it should be pointed that the ability for platforms to take
advantage of MMC also depends on intra-platform factors (i.e. cross-group externalities). To illus-
trate this, we can perform numerical simulations to exhibit the range of parameters for which MMC

competition is more profitable.
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Figure 2 displays the profit gap (i.e. the difference between the platform profit with MMC and
that without MMC) for different values of cross-market externalities 7, (z-axis, with vs € [0, 2]) and
Y (y-axis, with 7, € [0,2]) all other parameters being constant (i.e., t, = 1,ts = 1, = 0.4 and
as = 0.6). In this figure, the colored area depicts all the (s, p) pairs whose profit gap is positive (i.e.
platform profit higher with MMC than without MMC).'* The grey area corresponds to the pairs
whose profit gap is negative.!®> When both cross-market externalities are sufficiently low (lower left
quadrant), MMC competition leads to higher platform profits. Now, consider successive increases in
p or vs. At some point, these increases will lead to a shift to the grey area where platform profits
are lower under MMC. In this example, if at least one of the two cross-market externalities is too

large, MMC is not profitable for platforms.
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Figure 2: Profit gap (MMC - no MMC) with Figure 3: Profit gap (MMC - no MMC) with

unilateral pricing as a function of v, (x-axis) and unilateral pricing as a function of ~; (x-axis) and

Yo (y-axis), with t, = 1,t; = 1,0 = 0.4 and Vo (y-axis), with t = 1,¢; = 1,4, = 0.6 and
as = 0.6. The grey area corresponds to a negative as = 0.8. The grey area corresponds to a negative
profit gap (MMC < no MMC) and the colored area profit gap (MMC < no MMC) and the colored area

to a positive profit gap to a positive profit gap
(MMC > no MMC). (MMC > no MMC).

14The color used highlights the amount of the profit gap with the magenta color depicting the highest value of the
profit gap and the red color depicting the lowest (i.e., close to 0) values.

151n this figure, areas in white correspond to parameter values that are not compatible with the equilibrium existence
conditions. These cases correspond to relatively high values of cross-group and/or cross-market externalities. In these
cases, externalities are so high that competition is so intense that one platforms will be deterred from the market
on buyers’ side. Since we restrict on competitive outcomes in this paper, these winner-takes-all outcomes are not
investigated here.
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Now, consider Figure 3 that exhibits the profit gap for the same range of cross-market externality
values (vs € [0,2] and v, € [0,2]), but assuming larger cross-group externalities (with a; = 0.6 and
as = 0.8 instead of 0.4 and 0.6 respectively in Fig.2.). Other parameters are held constant (i.e.
tp, = 1 and t; = 1). These higher cross-group externalities produce two effects. First, they narrow
the range of parameters compatible with a competitive outcome (as evidenced by the expansion of
the white zone), meaning that platform competition is more likely to end up with a winner-takes-all
outcome. Secondly, they also limit the potential for MMC to enhance platform profits (shrinkage of
the colored area). In Figure 3, there are fewer (vs, ;) pairs for which MMC competition is mutually
profitable for platforms. These outcomes arise from intensified competition to attract buyers and

sellers in the two markets, forcing multimarket platforms to lower access prices for sellers.

Proposition 6 When buyers have free access, buyer surplus, seller surplus, and total surplus are

higher with MMC' (proof: see Appendiz B.6).

Proposition 6 completes the case with unilateral pricing with respect to surplus analysis. In
this case, total surplus is always higher under MMC. In this setting, buyers obtain a higher surplus
because they enjoy having more sellers on the other side of the platform in both markets and they
are not charged for this. Similarly to the bilateral pricing model, sellers are also able to capture
part of the value generated by cross-market externalities: more sellers join both platforms and they
derive a higher surplus as a whole even though access price may be higher in some situations.'® In
this respect, these results are similar to those obtained with bilateral pricing. However, unlike the
case with bilateral pricing, it is here possible for platforms to increase their profits and capture a

part of the surplus, when cross-market and cross-group externalities are low.
5 Conclusion and policy implications

In this paper, we examine whether multimarket contact may relax competition among two-sided
platforms. We focus on a competitive bottleneck setting and highlight two types of effects that
drive platform competition under MMC: (%) intra-market network effects between the two sides that

are connected through the platform within each market; and (ii) inter-market network effects that

16 These situations are defined by Proposition 4, i.e. as < &S), T < 7)/1(71) and vs < aﬁ”.
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emerge when one side of the platform in a market is connected to the other side of the platform in
another market. The first effect is well documented in models of platform competition (Armstrong,
2006). The second effect is original and refers to cross-market demand-side synergies that benefit
users in a given market as the number of users in the other markets increases.

In this framework, we find that when platforms use bilateral pricing (i.e. they charge an access
price to both sides), multimarket contact actually increases platform competition. In this setting,
multimarket platforms are unable to capture any value from cross-market externalities. MMC is
welfare-increasing but detrimental to platforms. We also investigate whether this conclusion extends
to the case of unilateral pricing strategy (i.e. when platforms can only charge one side but grant free
access to the other side). When the paying side is the group of users who are not the competitive
bottleneck, we identify market conditions in which MMC relaxes competition and increases platform
profits. Specifically, this is the case if cross-group and cross-market externalities are both sufficiently
low. In all other cases, platforms are always worse off under MMC. To summarize, in a competitive
bottleneck setting, multimarket contact between digital platforms is, in most cases, not effective in
relaxing price competition and tends to reduce the profitability of platforms.

Our results may seem somewhat puzzling when we look at what is happening in digital markets.
In these markets, all Tech Giants are using diversification strategies that lead to numerous multi-
market contacts. This raises the question: Why would Tech Giants pursue such strategies if they
are detrimental to their profits? Two arguments can be put forward.

Firstly, our analysis suggests that the motivations for multi-market or conglomerate strategies
cannot be just market power. These strategies may be explained by other motives like innovation or
cost saving from economies of scope, and more generally by synergies and efficiency effects. These
potential effects are not considered in our theoretical framework. Therefore, it could be a possible
extension of our model, taking into account that platform integration might lower platform costs,
enhance the quality of service, or enable the creation of innovative services that buyers or sellers
would be willing to pay for. Such effects would increase the likelihood of multimarket strategies, as
they could help mitigate the negative impact of multimarket competition on platform profits.

Secondly, it is important to emphasize that our results are based on a comparison between a
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market configuration where neither firm has a multimarket presence and a market configuration
where both firms operate across multiple markets. Therefore, it does not directly address how firms
reach the multimarket outcome. Nevertheless, our theoretical framework can be extended to analyze
the strategic decisions to operate multiple platforms across different markets, by introducing a pre-
competition stage in which firms can decide whether to be a multimarket platform or a single-market
platform. Three potential equilibrium outcomes can occur: both firms choose a multimarket strategy
(full multimarket outcome), only one firm chooses a multimarket strategy and faces a single-market
platform on both markets (partial multimarket outcome), and neither firm adopts a multimarket
strategy (no multimarket outcome).!” Therefore, a conglomerate (or multimarket) strategy may
actually be a best-response in our specific framework of platform competition.

Our paper makes four contributions. First, we contribute to the theory of multimarket contact.
The academic literature claims that MMC relaxes competition in traditional markets. We revisit this
question in the context of two-sided platforms with competitive bottleneck and in a static setting,
and find that, in most cases, MMC intensifies competition. The situations in which multimarket
platform competition is relaxed are rather limited. For this result to hold, several conditions need to
be met. Firstly, platforms must only charge the side on which they do no directly compete (i.e. the
side on which they have market power). Secondly, the magnitude of cross-group and cross-market
externalities has to both be relatively low.

The second contribution concerns competition policy. In recent years, there have been increasing
calls from politicians and citizens for a greater regulation of Tech Giants. However the regulation of
digital markets poses many challenges to antitrust authorities (Cremer et al., 2019) and there is still
a need to better understand the multimarket strategies and the acquisition motives of these Tech
Giants (Bourreau and De Streel, 2019; Gautier and Lamesch, 2021; Parker et al., 2021). In particular,

the mergers & acquisitions of digital platforms that operate in distinct markets can lead to more

17The additional material related to the resolution of the model with the pre-competition stage is available upon re-
quest. Specifically, it provides the characterization of the equilibria (prices, profits, number of sellers) in an asymmetric
setting in which one of the two platforms adopts a multimarket strategy whereas the other chooses a single-market
strategy. The calculations when solving this extension are highly involved and require to run numerical simulations,
whatever the pricing design considered (i.e. bilateral pricing, unilateral pricing where buyers have free access, and
unilateral pricing where sellers have free access). Precisely, the outcome where only one firm adopts a multimarket
strategy (partial multimarket outcome), as well as that where the two firms choose a multimarket strategy (full mul-
timarket outcome), can be found as Nash equilibria, depending on the parameters of our model (i.e. cross-group and
cross market externalities) and the pricing setting (i.e. bilateral pricing or unilateral pricing).
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platform integration (e.g. through the crossing of data and the interoperability of applications)
after merger has occurred, and this raises competitive concerns. Although our paper focuses on
a competitive bottleneck setting, it provides some insights for competition authorities to review
mergers & acquisitions dealing with platforms which operate in multiple markets. In particular, our
results imply that antitrust authorities should first identify the cross-market externalities which are
likely to arise from the merger, i.e. examine the nature (which side will most benefit from these
externalities) and the magnitude of cross-market externalities after platform integration. If this
acquisition strengthens multimarket contact and cross-market externalities, it is likely to be welfare-
enhancing for the users of these digital platforms. However, authorities should be more cautious
when the magnitude of cross-market externalities is relatively low since these situations may end up
with higher platform profit. This is more likely to happen when the platforms’ business models rely
on unilateral pricing and platforms have some market power on the side that is charged. In this
case, competition authorities also need to pay attention to the level of cross-group externalities.

The third contribution focuses on the interplay between privacy-protecting policies and compe-
tition policy. There are also growing concerns about how these two policies may interact (see e.g.
Sokol and Zhu, 2021). Our paper highlights that stricter privacy and data regulation which would
reduce the magnitude of cross-market externalities may eventually play against competition policy
in the context of multimarket platform competition.

Finally, a last contribution of our paper is to provide some insights into the strategic dimension of
platform design, such as interoperability or data sharing between platform-based services. Through
these design decisions, multimarket platforms could be able to adjust the magnitude of cross-market
externalities. We find that they have a shared interest in mitigating these externalities to relax price
competition, and could mutually increase their profits if they are able to coordinate their design
decisions. Investigating the stability of this kind of cooperation is outside the scope of this paper
and opens up new paths for future research.

A limitation of our model is that it does not explicitly consider advertising as a source of revenues,
despite being a pervasive feature of many digital markets. However, as highlighted by Belleflamme

and Peitz (2021), a significant number of digital platforms, such as Netflix, Amazon, and AirBnB
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primarily generate revenue by directly charging users. Since the main objective of our paper is to
examine the pricing strategies of platforms in the presence of both cross-group and cross-market
externalities, we have chosen to rule out advertising from our framework. However, we believe
that this question could be explored in future research, using other model setups, such as those
proposed by de Corniere and Taylor (2014), de Corniere (2016), or Sato (2019). Another direction
for future research is to consider other settings than competitive bottleneck. Due to its prevalence
in many digital markets, we have focused on a configuration where buyers singlehome and sellers
multihome. However, other configurations can arise in real-world markets. For instance, markets
may vary in terms of multihoming and singlehoming behaviors, leading to heterogeneity across
markets. Investigating such heterogeneity and its effect on mutimarket platform competition would

offer valuable insights and further enrich the findings presented in this paper.
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Appendix

The derivations of the equilibrium outcomes (lemmas) are presented in Appendix A where we successively
consider the baseline model (bilateral pricing) and its two extensions (unilateral pricing when buyers have
free access and unilateral pricing when sellers have free access). The proofs of the propositions are detailed
in Appendix B.

Appendix A. Equilibria
A.1. Equilibria in the baseline model (bilateral pricing)

Remember that both buyers and sellers are charged access prices in the baseline model (bilateral pricing).
We first derive the equilibrium outcomes with MMC (Appendix A.1.1), then without MMC (Appendix
A.1.2).

A.1.1. MMC equilibrium

In the MMC case, firms A and B compete in markets 1 and 2. In this case, Ai and Ai’ (withi=1,2,7' = 1,2
and i # i'), as well as Bi and Bi', are multimarket platforms, which generates cross-market externalities
(i.e., 75 > 0 and 75 > 0). On the buyers’ side, platforms Ai and Bi are respectively located at 0 and 1
in market 7. Assuming market ¢ is fully-covered on the buyers’ side, and denoting the expected number of
buyers and sellers as ng 4;, 15 iy N 44, and np p;, the marginal buyer who is indifferent between joining
platform A:¢ and platform Bi in market 7 is located at x; such that

v — tyTs + AsNG A + VsTs a0 — Poai = U — ty (1 — @3) + asng, i + VsNe pir — Db, Bi- (A1)

As buyers are uniformly distributed on the interval [0,1] and singlehome, x; is the number of buyers
joining platform Ai and (1 — z;) is the number of buyers joining platform Bi.

To find the number of sellers on each platform, we have to determine the location of the marginal seller
on each platform in market 7. The type ya; (resp. yp;i) of the seller who is indifferent to join platform As
(resp. Bi) or not is given by the zero profit condition so that

apny i + Yoy — tsyai — Ps,ai = 0, (A2)

and
Oébng,Bi + ’Yan,Bi' —tsysi — ps,Bi = 0. (A?’)
As sellers’ platform specific costs are uniformly distributed over [0,1], the marginal seller ya; (respectively
yBi) corresponds to the number of active sellers on platform A (respectively on platform Bi). From equations
(A1-3), we can derive the number of buyers and sellers on platforms Ai and Bi:

ty + s (ni,Ai - nZ,Bi) + Vb (n;Ai, - n:,Bi’) + (pb,Bz‘ — pb,Ai)

Np,Ai = 9% ) (A4)
b
ty + s (NS 4; — NS i) + ne 4y — NS gy) + i — i
=1 2% (nS,a i) + 9 (0% 4 — 1% pir) + (PhBi — Po.a )’ (A3)
2ty
apny ;T BNE A — A
Ns,Ai = oA ’yt bai P 17 (A6)
ayng g + YNy gy — Ps,Bi
Ns,Bi = o7, B %t 5B Ps.B . (A7)

We assume that users’ expectations are fulfilled at equilibrium. Formally, we have ng 4; = ns a4,
NG p; = Ms,Bi, Ny, 4; = M 4: and ng g; = np, Bi. Solving the four-equation system given by (A4), (A5), (A6)
and (AT), the number of buyers and sellers is

(s — tots)? — (@sy)? — (ays)® — Wys (2tpts — Ypys)
— (—apal + tytsas + apys) (ps,ai — Ps,Bi)
— (a2 — w2 + totsvs) (ps,ai — Ps,pir)
+ts (apas + Yys — tots) (Po,A: — Db,Bi)
—ts (owys + Yous) (Do, air — Do, Bi?)
2 (tots — (ab — ) (s —7s)) (tots — (v + ) (as +7s))

Nb,Ai =
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(apas — tots)? — (asyp)? — (awys)® — Wys (2tpts — oY)
— (—apa? + tytsas + apy?) (ps,ai — Ps,Bi)
— (a2 — w2 + totsys) (s, a0 — Ds,Bir)
+ts (apas + Yo7ys — tots) (Pb,A: — Db, Bi)
—ts (s + Yots) (Po, ai7 — Po.Bi’)
2 (tots — (ap — ) (s —7s)) (tots — (v +m) (as +7s))

2(_Ps,Ai_Ps,Bi+ab+'Yb)

ny,pi =1 —

t
(*Ps,Ai+P5,Ai/+PS,Bi *PS,Bi/)tb*EPb,Ai*PbYAi/ *Pb,Bi+Pb,Bi/)(ab*'Yb) (AlO)
tpts —(ap—7p) (s —7s) ’
—Ps,Ai—Ps ai/ TPs,BitPs g )tot Pb,Ai‘FPb‘Ai/*Pb,Bi*PbyBil)(abJF'Yb)
tpts—(ap+p) (as+7s)

1
Ne Ai = —
s,A1 4 —+

N

2(*PS,A¢*P5,B¢+%+%)
ts
N Bi = 1 + (Ps,ai—Pg asr—Ps,Bi+P. pir Jto+(Pv, Ai =Py air —Pb, Bi+Py, pir ) (@6 —7p) ] (A11)
’ 4 tyts—(ap—p) (s —7s)
(Ps,Ai+p51A7;/*ps,Bi*psYBi')tb+(pb,A1i+PbyA73/*pb,Bq‘,*PbyBi/)(ab*"Yb)
tpts—(ap+p) (s +7s)

Solving backwards, we can replace ns 4; (resp. ns pi) according to (A8) and (A10) (resp. (A9) and
(A11)) into the objective function of platform Ai (resp. Bi) in market i:

_l’_

IT4; = Mb,AiDb,Ai + s, AiDs, Ai (A12)

and
Ilgi = nb,Bipb,Bi + Ns,BiDs, Bi- (A13)
Multimarket firms A and B choose their access prices to maximize their total profits 14 = ITa; + 1144
and Ilp = Ilp; + ;. The first-order conditions form a 4 x 4 system. We solve this system to define the
Nash equilibrium of this game. Equilibrium prices are

* * 4tts_a+ a—|—3a5+ +35
Pv,Ai = Pb,Bi = ° (o + ) (4tb B ), (A14)
and 1
De,Ai = Ds.Bi = 1 (b — s+ —7s) - (A15)
Equilibrium number of buyers and equilibrium number of sellers are
* * 1
M, Ai = Mp,Bi = 5> (A16)
and P
ngai =N pi = e S e L) (A17)
’ ’ 4t
Equilibrium profits are
T, = I = S8tpts — ag —a?- 6asyp — yf — 2 (s + 37) vs — 'yf. —2ap (Bas + 1 + 3’75). (A18)

8ts

If Assumption 2 holds, both second-order conditions are satisfied and equilibrium prices and profits are
positive. An interior profit-maximizing solution hence exists.

Equilibrium buyer (respectively seller) surplus in the two markets is denoted by BS™ (respectively SS™)
and is given by

_ 2 2 2 2
BS® =204 ( Stuts + ai + o + dasy + i + 2 (o;;—k 29) Vs + 75 + 20 (20 + 9 + 275)) . (A19)

and 5
SS*: (ab+a5 +’Yb+')/s) ) (AQO)

8ts
Equilibrium total surplus in the two markets is equal to
2

W* = BS* + 58" =204 vl t 3o tas F o b 00) (A21)

8ts
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A.1.2. No MMC equilibrium

The no MMC equilibrium is obtained from (A14), (A15), (A16), (A17), (A18), (A19), (A20), and (A21), by
setting vs = 0 and ~, = 0.
The equilibrium prices are thus

. o 4tpts — ap (ap + 3as
Db, Ai = Pb,Bi — 4t( )7 (A22)

and )
Ds ai =Ds.Bi = 1 (o — as) . (A23)
The equilibrium number of buyers and equilibrium number of sellers are

*k ok 1
M, Ai = M,Bi = 55 (A24)
and n
*k ok 0% As
N, Ai = Ns,Bi = 717475 . (A25)

Equilibrium profits are
8tpts — ai — af — b6apos

Iy, =10g; = A26
Al Bi 16t5 ( )
Equilibrium buyer surplus is
_ . 2 2 4 dapas
BS*™ =20 + ( Sluts + ab;; o: + 2 > : (A27)
and equilibrium seller surplus is
*k (Oéb + a5)2
S = ——— A28
L. (A28)
Equilibrium total surplus is
—dtyts 5)?
W™ = BS™ 4+ 887 = 20 + —2tts ¥ 3w+ o) (A29)

8ts

A.2. Equilibria with unilateral pricing when buyers have free access

We here consider the setting with unilateral pricing where buyers have free access and only sellers pay an
access price. We proceed as in A.1 yet we here impose the price charged to buyers to be zero (ps, i, i = 1,2,
J = A, B). We derive the equilibrium outcomes with MMC (A.2.1), then without MMC (A.2.2).

A.2.1. MMC equilibrium

In the MMC case, firms A and B compete in markets 1 and 2. In this case, Ai and Ai’ (withi=1,2,7' = 1,2
and i # i'), as well as Bi and Bi', are multimarket platforms, which generates cross-market externalities
(i.e., vs > 0 and 45 > 0). On the buyers’ side, platforms Ai and Bi are respectively located at 0 and 1
in market i. Assuming market ¢ is fully-covered on the buyers’ side, and denoting the expected number of
buyers and sellers as ng 4;, 15 giy N 44, and np p;, the marginal buyer who is indifferent between joining
platform A:¢ and platform Bi in market 7 is located at x; such that

U — by + sy, Ay + Vs i = U — b (1 — 3) + asng p; + Ysne pir- (A30)

As buyers are uniformly distributed on the interval [0,1] and singlehome, x; is the number of buyers
joining platform Ai and (1 — z;) is the number of buyers joining platform Bi.

To find the number of sellers on each platform, we have to determine the marginal seller on each platform
in market i. The type ya; (resp. ygi) of the seller who is indifferent to join platform Ai (resp. Bi) or not is
given by the zero profit condition so that

Qo Ai + VoMb, i — tsYai — Ps,ai =0, (A31)

and
ayny gi + YoMy, gy — tsyBi — Ps,Bi = 0. (A32)
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As sellers’ platform specific costs are uniformly distributed over [0,1], the marginal seller ya; (resp. ygi)
corresponds to the number of active sellers on platform Ai (resp. the number of active sellers on platform
Bi). From equations (A30-32), we can derive the number of buyers and sellers on platforms Ai and Bi:

ty + s (nS 4 — 1S pi) + W (NS a0 — NS 5ar)

Nb,Ai = % ) (A33)
b
ty + as (NS 4; — NS i) + NS 4y — NS g
P 1— b ( JA B ) o ( s, Ad s,Bi ) , (A34)
2ty
QM A; + VN Ay — Ps,Ad
Ns,Ai = A fot oA b AZ7 (A35)
Ny gy + YNy gir — Ps,Bi
Ns,Bi = bbb ’th b7 — Do.Bi. (A36)

We assume that users’ expectations are fulfilled at equilibrium. Formally, we have ng 4; = ns, ai, ng g; =
Ns,Bi, Ny a; = N, Ai and Ny g; = np, ;. Solving the four-equation system given by (A33), (A34), (A35) and
(A36), the number of buyers and sellers is

(apas — tots)? — (aws)® — (cam)® — vs (2tots — oY)
+ (ab (Of.s - 'Ys) (as + "Ys) - tbtsas) (ps,Ai - ps,Bi)
— (16 (s — vs) (s +vs) + totsvs) (Ds,air — Ps,Bi’)

2 (it — (@ — ) (@ —72)) (iote — (a5 + ) (@0 £ 72)) (A37)

Ny, Ai =

(apars — tbts)2 — (ab’ys)2 - (Oés’Yb)2 — Wys (2tuts — Yoys)
+ (o (s — 7s) (s +7s) — totsows) (Ps,ai — Ps,Bi)
— (1 (s = 7s) (as +7s) + totsYs) (Ps,ai — Ps,Bi)

2 (tots — (aw — ) (s —7s)) (tots — (v + 1) (s +7s))

2(=ps, 4i—Ps,Bitos+T)
tS
(*Ps,Ai+p5,A7;/+Ps,Bz‘*Ps,Bi/)tb (A39)
tpts—(ap—7p) (s —7s)
(_ps,Ai —Ps Al +ps,Bi+psyBi/ tp
tpts—(ap+yp) (s +7s)

Nb,Bi — 1-— s (A38)

Ns,Ai = — +

| =

+

2(_ps,Ai_ps,Bi+ab+’Yb)
ts
(Ps,Ai_psﬁAi’ _ps,Bi"’PS,Bi/)tb (A40)
tyts —(op—7p) (s —7s) ’
(Ps,Aq‘,‘FPS,Ai/ —Ps,Bi—Ps, Bi’ ty
tpts—(ap+vp)(as+vs)

Solving backwards, we can replace ns, a; (resp. ns ;) according to (A8) and (A10) (resp. (A9) and
(A11)) into the objective function of platform Ai (resp. Bi) in market i:

Ns,Ai = — —+

==

+

ITa; = ms,AiPs, Ais (A41)
and
IIp; = ns,BiPs,Bi- (A42)

Multimarket firms A and B choose their access prices to maximize their total profits 14 = ITa; + I 44
and IIp = IIp; + IIgy. The first-order conditions form a 2 x 2 system. We solve this system to define the
Nash equilibrium of this game. Equilibrium prices are

. — (ap + ) (tots — (aw + ) (s +7s))
= e . A43
ps,Az ps,Bz 4tbt5 _3 (Oéb =+ ’Yb) (as =+ 75) ( )

The equilibrium number of buyers and equilibrium number of sellers are
—% —% 1
T, Ai = T, Bi = 55 (A44)

and
(o + ) (2tpts — (o + b)) (05 +75))

Ta Ai = Na gi = A45
A B 2t (dtpts — 3 (ap +7p) (s +7s)) (A45)
Equilibrium profits are
2
T, =TT, = (a4 71)" (2tots — (@b + ) (@s +75)) (ots — (@ + ) (s +75)) (A46)

ts (Atpts — 3 (ap 4+ ) (s + 75))?
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If Assumption 4 holds, both second-order conditions are satisfied and equilibrium prices and profits are
positive. An interior profit-maximizing solution hence exists.

Equilibrium buyer (respectively seller) surplus in markets 1 and 2 is denoted by BS" (respectively ﬁ*),
and is given by

BS — 20 + (—4 (tots)? + Ttots (n + ) (s +7s) — 2 (ap +75)° (s +7s)° ’)

A47
2t (4tbts -3 (ab + 'Yb) (as + "Ys)) ( )
and

2 2
55" (o +v5)" (2tpts — (o + 1) (s + V;)) _ (A48)
2ts (4tpts — 3 (aw + Vo) (s +75))

Equilibrium total surplus in markets 1 and 2 is equal to

—16 (tpts)® + (ap +75)° (as 4+ 75) (5 (b + ) + 6 (s +75))
+4 (tyts)? (oz2b + %) (3 (ap + ) + 10 (as +7s))
—_— * —k - t ts s s 16 29 s s
B 4 55 2w (1) (@ 20 (a4 20) (16 00+ 90) + 20 0 +7.)
2ts (4tpts — 3 (o + ) (s +7s))

(A49)

A.2.2. No MMC equilibrium

When platforms Ai and Bi only charge their sellers access prices, the no MMC equilibrium is obtained
from (A43), (A44), (A45), (A46), (A47), (A48), and (A49), by setting v, = 0 and 7, = 0. Specifically, the
equilibrium prices here are

- e ap (tets — apas)

.= .= . A
ps,Az ps,Bz 4tbts _ 3abas ( 50)
The equilibrium number of buyers and equilibrium number of sellers is
—kk —%k % 1
Ty, Ai = T, Bi = 55 (A51)
and (bt )
" — Kk Qap bls — QpQs
s,Ai — Ns,Bi = . A52
Ts,4 Ms,B 2t (4tbts — 3abas) ( )
Equilibrium profits are
2 — —
ﬁ;x*i :ﬁ; _ (2tpts — apars) (tots 2041,043). (A53)
2ts (4tpts — 3apars)
Equilibrium buyer surplus is
. —4 (tbts)2 + Ttptsapas — 2 (abas)2
BS =2 Ab54
v < 2t (4tyts — 3apars) ’ (454
and equilibrium seller surplus is
2 2
E— Apts — aprs
g7 = (Gt — avas)” (A55)
2t (4tpts — apas)
Equilibrium total surplus is
—16 (tbt5)3 +ada? (5o + 6as)
+4 (tyts)® ap (3ap + 100s)
——xk ——kx ——kx — (Tots) (x 2 Qs 16 + 29as
W = BE 4+ 55 = 20 4 ~_ (0le) (@) as (16 ) (A56)

2, (Atpts — Bonas)?

A.3. Equilibria with unilateral pricing when sellers have free access

We here consider the setting with unilateral pricing where sellers have free access and only buyers pay an
access price. We proceed as in A.1 yet we here impose that the price charged to sellers is zero (ps,s:, i = 1,2,
J = A, B). We first derive the equilibrium outcome with MMC (A.3.1), then that without MMC (A.3.2).
Precisely, as in A.2, we assume that tpts > apas + apys + asap + 1ys with MMC, and tpts > apas without
MMC.
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A.3.1. MMC equilibrium

In the MMC case, firms A and B compete in markets 1 and 2. In this case, Ai and Ai’ (withi=1,2,7' = 1,2
and i # i'), as well as Bi and Bi’, are multimarket platforms, which generates cross-market externalities
(i.e., vs > 0 and ~ > 0). On the buyers’ side, platforms A:¢ and Bi are respectively located at 0 and 1 in
market ¢ = 1,2. Assuming market i is fully-covered on the buyers’ side, and denoting the expected number
of buyers and sellers as ng a;, 75 p;, 7 44, and ng g;, the marginal buyer who is indifferent between joining
platform A:¢ and platform Bi in market 7 is located at x; such that

v — tyTi + @sne a; + Ysne air — Puai =0 — ty (L — 25) + asng pi + YsNe gir — Do, Bi- (A57)

As buyers are uniformly distributed on the interval [0,1] and singlehome, x; is the number of buyers
joining platform Ai and (1 — z;) is the number of buyers joining platform Bi.

To find the number of sellers on each platform, we have to determine the marginal seller on each platform
in market ¢ = 1. The type ya; (resp. yg;) of the seller who is indifferent to join platform Ai (resp. Bi) or
not is given by the zero profit condition so that

N, ai + VN e — tsyai =0, (A58)

and
ayny, gi + Ny pir — tsysi = 0. (A59)

As sellers’ platform specific costs are uniformly distributed over [0,1], the marginal seller ya; (resp. yg:)
corresponds to the number of active sellers on platform Ai (resp. platform Bi). From these equations, we
can derive the number of buyers and sellers on platforms Ai and Bi:

ty + s (ng,Ai - ng,Bi) + (ng,Ai’ - n:,Bi’) + (pv,Bi — Pb,A:)

Nb,Ai = s A60
2%, (A60)
ty + s (NS 43 — s i) + ne 4y — NS g) + i — i
=1 s (na i) 9 (0% 4 — 1% pir) + (PbBi — Po.a )’ (AG1)
2ty
by a; + YNy s
Mo i = oAl T IO AY (A62)
ts
ayng g; + YNy gyt
Ns,Bi = B ; eTto, B (A63)
We assume that users’ expectations are fulfilled at equilibrium. Formally, we have ng 4, = ns a4,
NG p; = Ns,Bi, Mg, 4; = M, 4i and ng g; = np, ;. Solving the four-equation system given by (A60),
(A61), (A62) and (A63), the number of buyers and sellers is
1 ts [— i il i i i il i il
s =+ 4+ B2 ( Pv,Ai + Do air + Db,Bi — Db.B Db, Ai — Db, i’ + Db,Bi + Db, )’ (A64)
2 4 tots — (ap — ) (s — s) tots — (b + Vo) (s +7s)
1 ts [ —pv,ai +DPu,air +DPb,Bi — DPb,Bi* | —Pb,Ai — Pb,Ai’ + Pb,Bi + Db, B
Ny,Bi = 5 — — ) (A65)
2 4 tots — (b — 1) (s —7s) tots — (w + ) (s +7s)
(Pb,Ai—Pb,Ai/—Pb,Bi+Pb,Bi/)(ab—%)
Ns. Ai = & + Y —_ 1 tpts —(ap—yp)(0s —7s) (A66)
S 2t 4 + Pb,Ai Py A —Pb,Bi—Pp,pi’ ) (@b +T)
tpts —(ap+p) (as+7s) ’
and ( )
Pb,Ai —Pp, Ai’ —Pb,BitPy gir ) (Qb—b)
oty 1 Byts—(ap—7)(@s —7)
Ns,Bi = 2, + 4 +(Pb,Ar‘er,Ai/*Pb,Bi*Pb,Bi/)(O‘b“r'Yb) (A67)
tpts—(ap+vp)(as+7s) :
Solving backwards, we can replace ng, a; (resp. ns g;) according to (A8) and (A10) (resp. (A9)
and (A11)) into the objective function of platform Ai (resp. Bi) in market i:
i (Pv,Ai, Po,Bis b, Air s Pb, Bir) = Mb, AiDb, Ai (A68)
and
i (Po, i Pb,Bis Do, Ai? s Db, Bit ) = Tb, BiDb, Bi- (A69)
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Multimarket firms A and B choose their access prices to maximize their total profits T14 = ITa; + I 4,/
and Ilp = Ilg; + llg;. The first-order conditions form a 2 x 2 system. We solve this system to define the
Nash equilibrium of this game. Equilibrium prices are

o tts — (o + ) (as +7s)

Pb.Ai = Po.Bi = 7 . (A70)

The equilibrium number of buyers and equilibrium number of sellers are

A~%k Ak 1
Ny, A; = Np B = 3’ (A71)
and n
e o @
nS,Ai = ns,Bi = b2t o . (A72)
Equilibrium profits are
iy, = 1 = tots — (o + 1) (s + %). (AT3)

ts
Assumptions 3 and 4 guarantee the existence of the competitive equilibrium outcome, as both second-
order conditions are satisfied and equilibrium prices and profits are positive. An interior profit-maximizing
solution hence exists. - .
Equilibrium buyer (resp. seller) surplus in markets 1 and 2 is denoted by BS . (resp. SS *)7 and is given
by

B —ou4t (—5tbts +6 (a;:r ) (s + %)) ’ (AT4)
and )
55" = M. (A75)
2t
Equilibrium total surplus in markets 1 and 2 is
W =BS5S +55 =2+ —tpts + (ap + ) ((p + ) + 2 (as + ’Ys)). (A76)

2t

A.3.2. No MMC equilibrium

When platforms Ai and Bi only charge their buyers access prices, the no MMC equilibrium is obtained
from (A70), (A71), (AT2), (A73), (A74), (A75), and (A76), by setting v, = 0 and 7, = 0. Specifically, the
equilibrium prices here are

tpts — apaus

Po.ai = Do.Bi = - (ATT)
The equilibrium number of buyers and equilibrium number of sellers are
ANk ok Ak Ok 1
M Ai = T, Bi = 5, (A78)
and o
Marai = N i = P (AT9)
Equilibrium profits are
L Tk ts — s
ITa; =g = bols — avars Qtaba . (A80)
Equilibrium buyer surplus and equilibrium seller surplus are
BS —o2v+ (M) 7 (A81)
2t
and
55" = % A82
SS =_.
T (A82)
Equilibrium total surplus is
— k% ko — 2
W = BS 4+ 85" = 2p 4 —fets T v (00 +2as) (A83)

2ts
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Appendix B. Proofs of Propositions

B.1. Proof of Proposition 1

Consider the equilibrium outcomes with MMC and with no MMC when platforms Ji (J = A, B and ¢ = 1, 2)
compete with bilateral pricing. These two equilibrium outcomes exist under Assumptions 1 and 2.

The difference between the equilibrium price paid by the buyers in the MMC case and that in the no
MMC case is given by

Apb,Ji = PZ,J;‘ - p;:,*Ji
_ Atpts — (o + ) (b +3as + 7 +37s)  4Atets — ap (ap + 3as)
4t 4t
Vo (2&1, + v+ 3CMS) + 3s (ab + ’Yb)

= - i <. (B1)

We thus have Ap, ;; < 0 and buyers pay lower equilibrium access price with MMC than without MMC
when the platforms charge both buyers and sellers.

Similarly, the difference between the equilibrium price paid by the sellers in the MMC case and that in
the no MMC case is

ok EES
Aps,Ji = ps,Ji - ps,Ji

1 1
Zz(ab—as—s-%—%)—z(ab—as)

= 2w ). (B2

Since Apg j; > 0 if 5 > s, sellers pay lower equilibrium access price only if v, > 7.

B.2. Proof of Proposition 2

Consider the equilibrium outcomes with MMC and with no MMC when platforms Ji (J = A, B and ¢ = 1, 2)
compete with bilateral pricing. These two equilibrium outcomes exist under Assumptions 1 and 2.

The difference between the equilibrium number of sellers in the MMC case and that in the no MMC case
is given by

. * *ok
Ans,J'L =MNs,gi — Ns,Ji

op tas ++ s o
4t 4t

:%£%>a (B3)

Thus, in market i, platform Ji attracts more sellers in equilibrium with MMC than without MMC when
buyers and sellers are charged access prices.

Similarly, the difference between the equilibrium profit of platforms Ji in the MMC case and that in the
no MMC case is

Ally; = Iy, — 117

_ (Stbts —ai — a2 —6asy — v — 2 (s +37) Vs — 2 — 20 (Bavs + + 3’ys)) B <8tbts —af — 6apas —

16t

_ 295 Ban + 3y + @s) + 7 (2 + b + 6as) + 72 <
N 16t

16t

0. (B4)

Thus, platform Ji achieves higher profit in equilibrium without MMC than with MMC when buyers and
sellers are charged access prices.

B.3. Proof of Proposition 3

Consider the equilibrium outcomes with MMC and with no MMC when platforms J: (J = A, B and ¢ = 1, 2)
compete with bilateral pricing. These two equilibrium outcomes exist under Assumptions 1 and 2.
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The difference between the equilibrium buyer surplus in the MMC case and the no MMC case is given
by
ABS = BS* — BS™
<2U . (—5tbts +af + a2 + 4y + 78 + 2 (as + 29) s + 72 + 20 (20 + Y + 275) ))

21&5
5' t 2 2 A

2 2
2005 (2 ) +2 27s) + 4yys + s
_ Y+ 20 (29 +7s) + ;vtb(vw Ve) F AWV + s (B5)

Similarly, the difference between the equilibrium seller surplus in the MMC case and that in the no MMC
case is
ASS =S5 - S5”
(et pmtas+7)® (aptas)?
- 8t 8t,
(70 +7s) (20 + 1 + 205 +75)

= . B
vy >0 (B6)

Finally, the difference between total surplus in the MMC case and the no MMC case is
AW =W™ —W*

2 2
<2v 4 Titets +3 (ab;tr s+ +7s) ) B <2v 4 —itts +§t(06b + ) )

_3 (V6 +s) (2%82- Yo + 20 + Ys) 50 (B7)

Hence, equilibrium buyer surplus, equilibrium seller surplus, and total surplus are larger with MMC than
without MMC when buyers and sellers are charged access prices.

B.4. Proof of Proposition 4

Consider the equilibrium outcomes with MMC and with no MMC when platforms Ji (J = A, B and ¢ = 1, 2)
compete with unilateral pricing by providing free access to buyers. These two equilibrium outcomes exist
under Assumptions 3 and 4.

The difference between the equilibrium price paid by the sellers in the MMC case and that in the no

MMC case is given by

Aﬁs,]i = T):,Ji - p:,*Ji
_ <(ab +75) (tots — (o + ) (s +%))) B (ab (tots — aba5)>
dtpts — 3 (ap + ) (s +7s) 4tpts — 3apas
3o Yoers (o 4 5) (s +vs) — tots (advs + anys (8as + 57s) + 477 (s +7s)) + dystits

= . B8
(Bapas — 4tpts) (3ypas + 3ays + Bawors + 3yys — 4tpts) (B8)
Under Assumptions 3 and 4, the denominator of Ap, ;; is positive. Its numerator is positive only if

2pts _ (1) Saptrasts — 3apal — Atpts ()

0< < —=0a",0< < =

s 3ap @ e 3apa? — dtpasts T
and

A2 tpasts — 3o 20@ —3a2 af Sapyptyasts — 4 tQtﬁ -

0< s < Vo Lo Qs bYb b Y05 + SapYptp st Volh =50, (B9)

3adypas + 3apyEas — bapyetsts + oF (—tp) ts — 4yEtets

which completes the proof of Proposition 4.
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B.5. Proof of Proposition 5

Consider the equilibrium outcomes with MMC and with no MMC when platforms Ji (J = A, B and ¢ = 1, 2)
compete with unilateral pricing by providing free access to buyers. These two equilibrium outcomes exist
under Assumptions 3 and 4.

The difference between the equilibrium number of sellers in the MMC case and the no MMC case is
given by

— JR— —kk
A g = Ns, . gi — Ns,Ji

_ ((ab + %) 2tpts — (ap + Vo) (s +'ys))) B <Oéb ( 1 2t ))

2ts (4tbts -3 (ab + 'Yb) (as + 'Ye)) 6 E + dtpts — 3opas

6
BapyEa? 4 302502 + 3apyRosys + 30iypasys — 4y tyasts
( —8apptysts + 205ty ysts — 20 YoloYsts + Syptats — dvityysts )
2ts (Bapas — 4tpts) (Byvpas + 3anys + 3awnas + 3vpys — 4tpts)
 Bapas (o + ) (s +7s) 4 2t (apys — oy (dos +75) — 27 (s +75)) + Sylits
2ts (Bapas — 4tpts) (3ypas + 3apys + 3awas + 37pys — 4twts) ’

(B10)

Under Assumptions 3 and 4, the denominator of Ans, j; is positive. The sign of Ans, ; is thus given by the
sign of its numerator. Let us introduce

f1 = 3apmeas (aw + ) (s +7s) + 2tuts (aiys — vy (dos +vs) — 279 (s +7s)) + 8lats. (B11)
The derivative of f; with respect to s is

15}
oh = 3aiasys + 6apyeal + 6apyparsys + 3aial + tyts (6apys + (8tpts — 8Ypas — 8apys — 8avas — 8vpYs)) -

8%
(B12)

From Assumption 4, we have 8 (tyts — Vots — apys — apts — ys) > 0. So g—% > 0, and f; is increasing
with . As a result and given the parameter set of definition (ap, > 0,5 > 0,7 > 0,75 > 0, > 0 and
ts > 0), we have

f1 > filyy=0 = 2ajtptsys > 0. (B13)

Consequently, An; j; > 0, and the platform Ji attracts more sellers in equilibrium with MMC than without
MMC when sellers have free access.

The difference between the equilibrium profit of each platform Ji in the MMC case and that in the no
MMC case is given by

ATly; =10y, — 10,

_ ((ab 4+ 7)% (2tpts — (o + ) (as +7s)) (tots — (cw +75) (s + %))) B (ai (2tpts — apas) (tpts — apas)

2t (Atpts — 3 (o +75) (s +7s))°
(ap+96)2 (@b +70) (s +75) =2t ts) ((ap+7) (s +vs) —tpts) _ op(apas—2tpts)(apas—tpts)
(4tyts —3(ap+vp) (s +7s5))? (4tpts —3apas)?
2ts

9agyea (i +75) 2 (200 + W) (s + vs) 2 + 32vtpts (200 + )
—A8yptytd (2an + ) (s (s + 7s) + b (205 +75))
+2t3t2 (o (—s) (2as +7s) + 20 Ssoasvs + 5202 + 772) + 3037i (62as7s + 5202 + 13472)
+ayyp (25as7s + 1702 + 872) + 8y, (s +7s) ?)
+3aptsasts (i + ) (Qiys (as +7s) — 3agy (16asys + 11a3 + 5v7)
—3ap72 (19057 + 1102 + 872) — 845 (s +75) 2)

2ts (4tpts — Bawas) 2 (dtpts — Bapas — sy — 3awYs — 3YbYs) 2

2ts (4tbt5 — 3041,055)2

(B14)
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The denominator of AIl; is positive. Its sign is given by that of its numerator, which is positive if

2pts _ . (2) aja? — 3ajtyasts + 207t3t2 _@) L@
0<as<——=6",0<m<3 - = d0<ns <
A=, TS (Bavas — 4tyts)? =% an s

with 7(2) =

512t8 cpyptS — 7687 bav s} 25 — 1536tbabag7bt5 + 16t apatt 4 864tpaialytt + 1728t o ayth
1 42565725 — 24t apadt? — 432152042’04275 864t§oz§oz§’7bt3 +9t2afait? + 81t§a§o/sl’yb2t2 + 162t7 o oty t?

2 (Btptsasoy + 18a2ypay — 2t24202 + 9a2yZal — 48tptsasypod — 24tptsasyian + 326212y + 16t21347) 2
( 171yt oz;ybab — 3tptsa’ oeb 3603 y,ap — 54049% oy + 4tbt2a5ab + 144tyt, asfybozb —18a3yiad )

—204t2t2 s yp 0 + A8tptsal v o — 168212 vE oy + 963 t3vh0n — 32t2t2 00, yE + A8t3 132
2 (ap + 1) (Btptsasad + 18a2ywad — 2t2t2a? 4+ 9a2~2a? — A8tptsasywai — 24tptsasyian + 32t2t2yan + 16t2t297)’
(B15)

which demonstrates Proposition 5.

B.6. Proof of Proposition 6

Consider the equilibrium outcomes with MMC and with no MMC when platforms Ji (J = A, B and ¢ = 1, 2)
compete with unilateral pricing by providing free access to buyers. These two equilibrium outcomes exist
under Assumptions 3 and 4.

The difference between the equilibrium buyer surplus in the MMC case and the no MMC case is given
by

ABS =BS" - BS"”

2 (o + ) * (s +75) > + Thots (o + 1) (o0s +7s) — 483t oy <—4 (tpts)? + Thptsapos — 2 (abas)2>

Y 9t, (4tots — 3 (o + ) (s +72)) 9t, (4tyts — Bapors)

3ap1a? 4+ 3aasys + 3apYesys + 3aial — dyptyasts
B (Voers + awys + 7s) ( —doptyysts — 8antpasts — dyptyysts + 8tits (B16)
- ts (4tpts — 3apas) (—3vpas — 3apys — 3apas — 3yys + 4itwts) ’

The denominator of the expression above is positive under Assumptions 3 and 4. In addition, since

ap > 0,5 > 0,7 > 0,7 > 0,t, > 0 and ts > 0), it is straightforward to see that the numerator is positive
(s + apys +ys > 0). Consequently, the sign of ABS is given by that of the term in the second bracket
of the numerator, f2, with

2 :3041,71,0@ + 304%04575 + 3apypsys + 3o¢§o¢§ — Ayptyasts — daptyysts — 8aptpasts — dvptpysts + 8t§t§
.
:3045043'75 + 3ab'yba§ + 3apprsys + 3a§a§ + tots (—dypas — Bapars — 4vpys + 8tpts — dawys)

=3apas7s + 3l + 3apyasys + 3asai + tuts (dypas + 4eys + (—8mpas — 8awas — 87pys + Stots — Sapys) 4 dawys) -
(B17)

Under Assumption 4, —8y,as — 8apas — 87pYs + S8tpts — 8apys > 0, so f2 > 0. As a result, ABS > 0.

The difference between the equilibrium seller surplus in the MMC case and the no MMC case is given
by
ASS=55" —-55""
_(an+7) 2 (o + ) (s +75) = 2t5ts) ® o (awas — 2tts) 2

2. (Atts — 3 (o + ) (s +7s)) 2 2ts (dtpts — Bapos) 2
Bonyy ok + 3apYa + Bony oy 6aporsys + 904,2,%(1 + 9ab7bas'ys + 3apyia
+3a§’ybas'ys — 4’yftba5ts — 8apYptvasts +3ab'yb2asfys + 6abas — 10abtb'ys s — 20apyptyorsts
—|—2a§tb’yst5 — 2 YploYsts + S'ybt§t§ —1ldapyptyysts — 4'ybtbo¢sts — QOabtbasts + 16abt§t§
_ 74'y§tb75ts +8'ybt§t§ — 4'y§twsts
a 2ts (4tpts — 3apas) 2 (—3vpas — 3apys — 3awpas — 3Vpys + 4Atpts) 2
3apYoers (o + ) (s +vs) + 8Yetits Bapas (Bowys + 203 + 77 ) (s +7s) + 8tats (2a + 1) —
2tuts (a3vs — vy (dos +7vs) — 293 (s +s)) 2tuts (Bag (2as +vs) + apys (100 + Tvs) + 275 (s + 7s))

2ts (dtpts — Bapas) 2 (=3vps — 3apys — 3apas — 3Vpys + 4tpts) 2
(B18)
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Since the denominator of the expression above is positive, its sign depends on that of its numerator. Denote
f3 the term in the first bracket of the numerator, with
f3 =Bonypos (o + ) (s +7s) + 2tots (abys — Yo (das +vs) — 297 (s +75)) + 8yutits
:3ab'yb2a§ + 3a,2,%oz§ + 3ab'yfas% + 3a§'ybas'ys — 475tbasts — 8apYptyasts+
QQgtb'ysts — 2 Yty ysts + SFthgt? — 4’y§tb'ysts
=350 + 30 rsYs + 3Yeal + 3apviasys + 200ty ysts 4+ Yotpts (—dypas — 2apys — 8apas — 4dypys + 8tyts)
:3a§7ba§ + 3a§’ybas'ys + 3ab'yb2a§ + 3aw§as'ys + 2a§tb'ysts + Yotots
(4ypas + 6apys + 47bvs + (—8Ypas — 8awys — 8awas — 8Vpys + 8tpts)) - (B19)
Under Assumption 4, —8y,as — 8apys — 8apas — 8Yp7ys + 8tots > 0, so f3 > 0. Then denote f4 the second
bracket of numerator, with
fa =Bavas (Bawys + 2ai, + 7 ) (s +7s) + 8tyts (20 + ) — 2tuts (5 (208 +7s) + avye (10as + Tvs) + 295 (s + 7))
:6agaS’ys + 90&5’}/{)6@ + 9a§’)/bas'ys + 3041,750(? + 3041,71?0(373 + 6042043 — 10a12,tb'ysts
— 20apYptrasts — ldapyptpysts — 4’y§tbast5 — 20045151,0@15S + 16abt§t§ + 8’ybt§t§ — 4’y§tb’yst5. (BQO)

The derivative of f4 with respect to ¢, is given by

% =— 4’y§a5ts — 20apypaests — 10a§75ts — ldapypysts + 32abtbt§ — 2004%045755 + 16'ybtbt§ — 47?75755
b
=ts (—dypas — 4ypys + 16tpts) + apts (—207as — 10apys — 20apas — 149p7ys + 32tpts)
=wts (12vpas + 1297 + (—167pas — 16757y + 16tst,)) +
apts (12ypas + 220p7s + 12apas + 187ys + (—32pas — 32ays — 32apas — 329b7ys + 32tpts)) -
(B21)

Under Assumption 4, —32v,as — 32ap7ys — 32ap s — 329p7ys + 32tpts > 0 and —16vypas — 167p7ys + 16¢ts > 0
(since ap > 0,5 > 0,7y > 0,vs > 0,%, > 0 and ¢5 > 0)). Thus, g{i > 0, which shows that f4 is increasing
with respect to t,. As a result, we have

fa> falt,=0 = 30w (75 + 1) (day + 37) + 3 (vs + 1) (30617% + 207 + 75) > 0. (B22)

Since f3 > 0 and f4 > 0, we have ASS > 0.

Finally, the difference between the equilibrium total surplus in the MMC case and the no MMC case is
given by
AW =W"-W"
—16 (tts)” + (aw +75)° (s +75)* (5 (@ + ) + 6 (s + 7))
+4 (tots)* (aw + ) (3 (aw + ) + 10 (s +75))
— (tots) (0 +76)” (s +75) (16 (s + 76) + 29 (s +75))

=2v + 5
2t (dtpts — 3 (ap + ) (s +7s))
—16 (tots)” + apa? (5o + 6as) + 4 (tpts)* ap (3ap + 10a,)
5 — (tots) (ab)2 as (16 + 29as)
9y —

2t (Atpts — Bonas)?

(o + ) ® (s +7s) 2 (Baw + 5y + 6as + 6vs) + 4tpta (aw + o) (3w + 3y + 10 + 10s)
—tyts (ap + ) 2 (s +vs) (16ap 4+ 1675 + 295 + 29v,) — 16t5t3

2t (4tbts -3 (ab + ’Yb) (as + ’Ys)) 2
1 <5oz§ 4aitit, n 6apas Sty (a% + 2tbts) B 13tb> '

(B23)

18\t (4fpts — Bonas) 2 ts Atpts — Bomors

Let us introduce fs5, with

(o + ) ? (s +9s) 2 (B + 5y + 6as + 6v5) + 4tpta (caw + 7o) (Bow + 3y + 10as + 10s)
—tyts (ap + ) 2 (s +vs) (16ap + 16795 + 29as + 29v,) — 16t5t3

2ts (4tots — 3 (an + ) (s +7s)) 2

5=
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The derivative of f5 with respect to s is given by

16t5t2 (o +7) 16t7ts ((cp+p) 2 +2tyts )
% :l T (atpts—3(ap ) (as+7s))3 + (ap+7p) (4tpts —3(ap+7p) (as+7s))?
ow 9 + aty (2tyts—(ap+73)?) T
(ap+7p) (Bap+p) (s +vs) —4tpts)

(B24)

Sap+5yp+3as + 37s
ts ts

Since ap > 0,5 > 0,7 > 0,75 > 0,¢, > 0 and ts > 0), we have w + % > 0 and we can focus on
the remaining terms

o= 16£3t2 (c + 7p) N 16t5ts ((ow + ) * + 2tots)
CT (At =3+ ) (s 7)) (b + ) (dtts — 3 (an + ) (0 +75)) 2
n 4ty (thts — (ch + ’yb) 2)
(ap +75) (3 (ap + ) (as + 7s) — 4tts)
9aiy2 + 18 asys + 27022 + 2703 vpa + bdaypasys + 2TapyE o + 27w yEy2
sty | FOLIEOSYs + 970 + 185 asys + 9ahal + 975 - 360 tyysts — 182%%73 ts
—T2apptrasts — 36aptyasysts — T2 Yptsysts — 367, thausts — 18yptrasts — 36Vptpusysts

—36altyasts + 28aptit? — 18aptpats + 24t7 ast? — 18vutey2ts + 287utot? + 24t3vst2 — 3672ty ysts.

(—3vpas — 3apys — 3awpas — 3vpys + 4dtpts) 2
(B25)

Under Assumption 4, the denominator of this latter expression is positive, so the sign of fs depends on the
sign of the term in the bracket of the numerator. Let us define f7 so that

fr =902 + 18aiasys + 2Tai vy + 2Tap et + Sdagasys + 2Tapyial + 27ony3 2
+ 54045’7,304575 + 97{3’0@ + 18'y,§’a575 + 90¢‘Z’a§ + 97,?’752 - 360451‘/5'751‘/5 - 18ozbtwfts — T2apyptyausts
— 36aptpasysts — 720 Yty ysts — 36’ygtbasts — 187btbafts — 36vptrasysts — 36a§tbasts + 28abt§t§

— 18aptpats + 24tiast? — 187ptpyots + 287stat> + 24t3yst> — 3672 tsYsts. (B26)
The derivative of f7 with respect to ¢ is
af7 o —18027s — 9apyZ — 36apYprs — 18aprsys — 360 Yys — 1872 s — 9yp0r2
oty °\ —18vpasys — 18a2as — 9ana? — 9ypy2 — 18927 + 28autpts + 24tsasts + 28vptpts + 24t7ysts

ot BapsYs + vs (—9pys — 18aprs — Ivpys + 24tpts) + 7o (—18yp s — Bapys — 8awas — 18ypys + 28tvts)
TN das (—97as — Bawys — 9apas — 18vys + 24tpts) + ap (—28vpas — 18anys — 18aps — 287hys + 28tpts)

(B27)

From Assumption 4, we have —28~v,as — 18apys — 18apars — 28vpys + 28tpts > 0, —9vpas — 8apys — Yapaus —
189 ys +24tpts > 0, —18ypas —8awys —8awars — 18vpys +28tpts > 0, and —9apys — 18 s —9ypys +24tpts > 0.
As a result, we have g—{; > 0, suggesting that f7 is increasing with ¢,. Therefore, we have

fr > frley—o = 9 (ap + 1) * (as +7s) 2 > 0. (B28)

9fs
9

With f7 > 0, we have fg > 0, then

> 0, suggesting that fs is increasing with 5. The derivative of f5
with respect to s is given by

0 1 4t2t, (ap + vp) 2 4ty ((a + ) * + 2tpts 1
Jo Loy ) (- bl (0 & ) : ( ) ) ~ . (B29)
0vs 3 (4tpts — 3 (o + 1) (s +7s)) (4tpts — 3 (o + 1) (s +7s)) ts
Since 1 (s + ) > 0 and % > 0, we focus on the remaining terms:
fom 4ty ((ab +v) 2+ 2tbts) B 4t2ts (op + ) 2
T (Aot — 3 (an +m) (s +95))2 (4tots — 3 (an + ) (s + 7)) 3
Aty —3apys — 9o as — 9 ys — 9anyi s — Vi ys — 3vp s — Baas — 373
+6apyptpts — 6oty ysts — 6ptoasts + 3aitpts — 6aptsasts + 3V2tpts — 6yptoysts + St2t2

(=3ypas — 3apys — 3apas — 3ypys + 4tpts) 3
(B30)
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From Assumption 4, the denominator of the expression above is positive. Therefore, the sign of fs depends
on that of its numerator. Let us introduce fy, with

fo=—3ai7s — 9aiyas — 9o ys — 9wy s — 9wV s — 37b s — 3ohas — 375
+ 6o ptvts — Bantyysts — 67pts0usts + 30itsts — 6aptyrsts + 3Vitsts — 6Yptoysts + Stito
=0 (—3s — 3awys — 3ars — 3YYs + 3tts) + Y (—67p0s — 6apys — Bapas — 6775 + 6tyts)

+7 (—3vpas — 3awys — 3apas — 3Vpys + 3tots) + tots (—6vpas — 6apys — 6apas — 6v7ys + 8twts) .
(B31)

Under Assumption 4, we have —6~y,as —6apys — 6apas —69pys +8tpts, —3Ypts —3pys —3aps — 3Vpys + 3tots,

and —6v,0s — 6apys — 6apas — 69pys + 6tpts > 0. This shows that fo > 0, then fs > 0. As a result, gﬁji >0,

which shows that fs is increasing with 5. To sum up, g—fyi > 0 and g—fyi > 0. It evidences that f5 is increasing
with both ~;, and . Consequently,

AW > AW |(y, =0,7,=0) = 0. (B32)

, which completes the proof of Proposition 6.
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